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〔報文〕敦煌莫高窟第 53 窟の窟内環境          
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図１ 第53窟の平面および立面図 図２ 窟入り口のアルミ製扉 
























































































































































































































   (夏季)(2004年７月30日～８月１日) 
図５ 中央鉛直方向の温度および絶対湿度 
   (冬季)(2004年12月10～12日) 





































































図７ 夏季の温度分布と風速分布 図８ 冬季の温度分布と風速分布 



































キーワード：窟内部環境調査（Investigation of thermal environment inside caves）； 
      温度分布（temperature distribution）；気流解析（fluid analysis） 
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Environmental Investigation of Cave 53, Mogao Grottoes 
- Environmental Monitoring and Fluid Analysis - 
 
Tomoko UNO, Masayuki MORII, 
XUE Ping＊, ZHANG Guobing＊ and ZHAO Linyi＊ 
 
Environmental investigation at Cave 53, Mogao Grottoes, has been conducted from 2004. 
Air temperature and relative humidity at several points in the cave were measured from 2003 to 
2006. Based on measurement results, the distribution of the temperature and humidity through 
the year and the change of the environment during conservation work were analyzed. Moreover, 
fluid analysis was conducted to understand the air movement inside the cave both in summer 
and in winter. 
The vertical distribution of temperature at the center of the cave was observed both in 
summer and in winter. The temperature change at the upper side was large and that at the lower 
side was little in summer, while that at the upper side was little and that at the lower side was 
large in winter. From this result, it is assumed that the outside air enters into the cave through 
the upper slit on the entrance door and goes out through the lower slit in summer. And this 
phenomenon was clarified by fluid analysis. 
The increase of 2 - 3 deg.C of temperature and that of 1.5 g/kg(DA) of humidity ratio were 
observed during conservation work. After conservation work, it took 6 - 12 hours until the 
temperature and humidity ratio retuned to the value before conservation work. The 
environmental change caused by conservation work was larger than that caused by natural 
ventilation. Since the relative humidity increased over 60% during conservation work, the 
number of workers and the duration of the work should be considered. 
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